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Schwan, who demonstrated the loss of virulence after 
growth in vitro and correlated such loss with the loss 
of plasmids. Similarly, Norris identified lipoproteins 
present in low-passage compared with high-passage 
strains, and Foley and coworkers, using extensive 
adsorption of rabbit serum against high-passage strains, 
were able to identifjr those lipoproteins as well as seven 
others to highlight new targets for a potential subunit 
vaccine [l]. In contrast, the lipoprotein OspA, shown 
to be protective in the mouse model, was always present 
regardless of the number of passages. 
Animal models have proved useful in evaluating 
effective immunoprophylaxis. The OspA gene products 
provide effective protection against an infectious 
challenge when used in its lipoprotein form and is now 
undergoing clinical trials. However, uncertainties 
persist as to its efficacy, as there is a molecular hetero- 
geneity in the OspA amino-acid sequence that may 
explain the absence of protection when heterologous 
strains are challenged [7]. Unlike the situation in the 
United States, Europe harbors multiple genospecies 
and a s d a r  experiment may produce dlfferent results. 
Could these new virulence-associated antigens, as 
defined by Foley and colleagues, represent potential 
components of a second-generation subunit vaccine 
against Lyme disease? Trials with the NZW rabbit or 
the rhesus monkey should provide an answer to this 
question. 
Lyme disease can now be studied using animal 
models. Facilities and cost have to be considered when 
comparing model efficiency. The rhesus monkey 
appears to be most helpful in understanding the 
complexity of Lyme borreliosis, especially the neuro- 
logical aspects, whereas the NZW rabbit model, as 
developed by Foley and coworkers, is particularly 
promising in the study of infection-derived immunity. 
The fact that these workers were able to establish 
reproducible ECM and dissemination indicates a 
further benefit of the study of Lyme disease in a small 
laboratory animal. 
Jean Louis Herrmann 
Paris, France 
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Skin and post-surgical wound infections due to 
Staphylococcus lugdunensis 
Staphylococcus lugdunensis is a coagulase-negative 
staphylococcus which can be misidentified as 
Staphylococcus aureus on the basis of fibrinogen affinity 
factor production (58 to 79% positive) and from the 
expression (although weak) of thermostable DNAse, 
two features that are characteristic - and often 
considered diagnostic - of S. aureus [l]. Many of the 
infections caused by S. lugdunensis are similar to those 
caused by S. aureus: There have been 23 cases of 
infective endocarditis caused by S. lugdunensis with a 
high rate of mortality (70%; 16 of 23) [2-51, and a range 
of other severe infections, including brain abscess, 
continuous ambulatory peritoneal dialysis (CAPD)- 
associated peritonitis, vascular prosthetic infections, 
osteomyelitis and septic arthritis, have also been 
reported [6,7]. 
Staphylococcus aureus is the most common cause 
of skin and soft tissue infections, such as boils and 
abscesses, as well as post-operative wound idections. 
However, skin and post-operative wound infections 
due to S. lugdunensis have been reported in only 
one retrospective study involving the collection of 
staphylococci carried out at Ohio State University 
Hospital [8]. As these infections have never been 
studied in prospective nationwide surveys, a decision 
was made to take advantage of a network of French 
laboratories in cooperation with the Centre National 
de Rkfkrence des Staphylocoques (Lyon, France) to 
investigate skin and wound infections caused by S. 
lugdunensis. 
Microbiologists from 16 cities in France as well as 
from London (UK), Brussels (Belgium) and Cologne 
(Germany) were asked to collect S. lugdunensis isolated 
from skin and post-surgical wound infections during an 
18-month period. A standard proforma for each case 
was completed, including the clinical characteristics of 
the infections. The inclusion criteria for infections 
were the spontaneous presence of pus or purulent 
drainage after incision. All isolates and any corres- 
ponding information were sent to the Centre National 
de Rkfkrence des Staphylocoques in Lyon. 
A total of 82 forms were received with accom- 
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panying isolates of S. lugdunensis, the identities ofwhich 
were confirmed according to standard criteria [l]. Of 
these, 19 were excluded because the patient did not 
have a skin or soft tissue infection, leaving 63 for 
analysis. Among those excluded were five cases of 
CAPD peritonitis similar to those reported by Ludlam 
and Phillips [6], and three urinary tract infections. 
Of the 63 patients with S. lugdunensis slun or soft 
tissue infections, 32 were men and 31 were women 
with a mean age of 51 f 21 (range 16 to 90) years; 38 
(60%) of the infections were community-acquired 
as the patients had no recent history of hospital 
admission or treatment. A particular susceptibility to 
staphylococcal infections (for example, diabetes or 
immunosuppression) was reported in 12 cases, and 
antecedent trauma was reported in two. Of the 25 
(40%) infections that were classified as hospital- 
acquired following a surgical procedure, 23 had 
occurred at a mean interval of 10 k 8 (range 2 to 30) 
days after surgery; the remaining two infections were 
of late onset (6 months after kidney transplantation in 
one and 4 months after excision of a sacral cyst in the 
other). 
As in the study reported by Herchline and Ayers 
[8], the skin infections with S. lugdunensis in our series 
occurred at a variety of dlfferent sites, although the 
lower limb was the most commonly involved (38%). 
Overall, most (73%) of the infections involved sites 
below the waist rather than above (27%): abdominal 
wall, n = 4; lumbar region, n = 4; buttock, n = 4; 
perineum, n = 3; scrotum, n = 2; groin, n = 5; leg, 
n = 14; foot, n = 4; and toe, n = 6 compared with the 
scalp, n = 1; chin, n = 1; axilla, n = 1; shoulder, n = 2; 
arm, n = 1; finger, n = 4; thorax and breast, n = 4; and 
back, n = 3. These results are consistent with our 
previous suggestion that the preferred site for carriage 
of S. lugdunensis may be the perineum rather than the 
entire skin surface and that such carriage may 
predlspose to such a pattern of infection [5]. Rectal 
carriage has not been investigated and, hence, a 
gastrointestinal source cannot be excluded. Another site 
of infection is breast abscess, which has been reported 
in association with S. lugdunensis as either spontaneous 
infection or after recent surgery [9,10]. 
In 51 (81%) of the 63 infections, S. lugdunensis was 
the only organism isolated. In 12 cases, the microbe was 
isolated as part of a mixed growth with the following 
organisms: Staphylococcus epidermidis (n = 4); S. aureus 
(n = 1); other coagulase-negative staphylococci (n  = 2); 
Enterococcus faecalis (n = 2); enterobacteria ( n  = 3); 
Streptococcus agalactiae (n = 1); Corynebacterium species 
(n = 1); and Clostridium perfringens (n = 1). Thus, the 
concomitant isolates in these mixed infections were 
either skin or fecal commensals. 
. 
Information was seldom provided as to the 
antibiotic treatment given or the outcome of treatment. 
The susceptibility of S. lugdunensis to most anti- 
staphylococcal antibiotic agents was confirmed by the 
ATB Antibiogram System with the ATB Staph gallery 
(bioMirieux, Marcy-l'Etoile, France): 10 (16%) of the 
63 isolates produced p-lactamase; four were resistant to 
erythromycin and clindamycin, and one to tetracycline. 
Such an incidence of p-lactamase-producing strains was 
considerably higher than that found with the strains 
reported by Fleurette and colleagues [7]. 
Thus, S.  lugdunensis, as with S. aureus, can cause 
primary infection of human skin and post-operative 
wound infection, and should be distinguished from 
other coagulase-negative staphylococcal species in the 
routine clinical laboratory. 
FranFois Endenesch', Susannak]. Eykyn2, 
Jerome Etienne' and Jacqueline Lernoz? 
'Lyon, France; *London, United Kingdom and 
3Toulouse, France 
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